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PCRPOSE: To epoxidize olefins in high selectivity and high cnnversmn rnt;o 
by using hydrogen peroxide as an oxidization agent and using a compd. 
! consisting of tungstic acid, phosphoric acid and cation of onium salt as a cata- 
j ^ysr m the presence of a water-insolubie solvent. 

j CONSTITUTION: A catalyst expressed by formula Q,PW,0,* is used for oxidiza- 
I tion reaction using hydrogen peroxide as an oxidization agent. In formula. 
I Q is cation species expressed by R,R,R3R.M^ wherein R,-R* are independently 
j alky! groups of 1-30 carbon number and one of them may be H, and further. 
, R R« may form a rm;^ with adjacent groups. M is N ur l\ This catalvst is 
; J5ed r^r epoxidati^n .>f olefins by using hydrogen peroxide ^s an oxidizatMn 

agent m the presence of a water- insoluble solvent (e.g. beazerie). 
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PURPOSE: To produce a catalyst usetui for reaction in heterogeneous system, 
which is practically important by producing ether linkage of phosphine on 
a silica carrier and then chemically fixing a Rh cluster complex to the phosphine 
position. 

CONSTITUTION: A silica carrier is impregnated with phosphine (e.g. tris- 
(hydroxymethyl)phosphine) in the presence of an org. solvent le.g. ethanoii and 
headed produce ether linkage of phosphine. Then a Rh ciuste^ -^^r.:^*^. ^ 
Rh.iCOit,; IS fixed to the phosphine position m the presence of a solvent (e.g. 
hexane anhydride) which can dissolve the complex. The amt. of phosphine 
deposited is 0.5-40wt.% to the whole weight of the catalyst and the amt. of 
Rh cluster complex deposited is 0.03-40wt.% calculated as metal weight to 
the whole weight of the catalyst. This catalyst is useful as a catalyst for reac- 
tion m heterogeneous system which is practically important. 
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PURPOSE: To produce a catalyst useful for reaction in heterogeneous system 
which is practically important by producing ether linkage of phosphine on 
a sihca carrier and then chemically fixing a Pt cluster complex m rhe phn^phme 
position. 

CONSTITUTION: A silica carrier is impregnated with phosphine (e.g. tris- 
•hydroxym.ethyDphosphine) in the presence of an org. solvent (e.g. ethanol) and 
neated to produce ether bonds of phosphine. Then a Pt cluster complex (e.g. 
NiCMi^jJ, i Pti,(CO)2* J) is fixed to the phosphine position in the presence of 
d solvent ie.g. tetrahydrofuranj which can dissolve the complex. The amt nt 
f^n-^^pnine deposited :s 0.^ l()wt.% to the whole weight of the catalyst and th.- 
mn. of the Pt cluster complex deposited is 0.0.J-4()wt.';o calculated as merni 
weight to the whole weight of the catalyst. This catalyst is useful as :i cata I v. t 
r^^r reaction in heterogeneous system which is pracru-ally ;m,p<;rrant. 
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